Study assessed the dimensional structure of the Job Content Questionnaire's (JCQ 2.0) main scales in two different work contexts. We evaluated two surveys among Brazilian workers, comprising 3084 health workers and 489 industrial workers. An exploratory factor analysis with oblique Geomin rotation explored the model, and subsequently, a confirmatory factor analysis assessed the factor structure and possible modifications of the model. The internal consistency of JC scales was assessed by using estimates of composite reliability and Cronbach's alpha. The structural model was confirmed, with a good fit in the two studies, despite low factors' loads for some items of "decision authority" and "psychological job demands". We concluded that the JCQ dimensional structure corresponded to its theoretical framework in the two work contexts analyzed.
Introduction
The Job Content Questionnaire (JCQ) is a multiscale instrument for evaluating work psychological aspects. The questionnaire evaluates two main dimensions that provide theoretical framework to the Job Strain Model (JSM): psychological demands and job control. The JSM assumes that environmental factors are the main determinants of the occupational stress production process, but it also takes into account individual factors, like coping strategies (Karasek, 1979) . The JCQ has been used in many cultural and occupational contexts (Kawakami et al., 1995; Niedhammer, 2002; Sale & Kerr, 2002; Cheng, Luh, & Guo, 2003; Gimeno, Benavides, Amick, Benach, & Martinez, 2004; Li, Yang, Liu, Xu, & Choi., 2004; Edimansyah, Rusli, Naing, & Mazalisah, 2006; Niedhammer, Ganem, Gendrey, David, & Degioanni, 2006; Eum et al., 2006; Araújo & Karasek, 2008; Choi et al., 2008; Phakthongsuk & Apakupakul, 2008; Choobineh, Ghaem, & Ahmedinejad, 2011; Gomez-Ortiz & Moreno, 2009; Griep, Rotenberg, Landsbergis, & Vasconcellos-Silva, 2011; Mase et al., 2012; Nehzat, Huda, & Tajuddin, 2014) .
JCQ recommended version has 49 items, including latitude of decision, which is the worker's control over their own work, made by decision of authority and discretion ability subscales, psychological requirements, supervisor and social support coworker subscales, physical demands of the job, and job insecurity (Karasek, 1985) . A new version of the questionnaire (JCQ 2.0), introducing the emotional demands scale, is under test. Detailed information about JCQ recommended version and its new version is available at http://www.jcqcenter.org.
The multidimensional characteristic of the work psychosocial aspects reveals the complexity of JCQ analysis object (Bakker, Van Veldhoven, & Xanthopoulou, 2010) .
JCQ Center researchers constantly review the existing scales and have implemented new scales and subscales, aiming to improve the questionnaire measurement capacity.
Several studies have analyzed the JCQ dimensional structure. However, different evaluation methods and the instrument different versions have hampered the comparability of results drawn from these studies. The JCQ dimensional structure was mainly described by means of exploratory techniques (Kawakami et al., 1995; Cheng et al., 2003; Gimeno et al., 2004; Li et al., 2004; Edimansyah et al., 2006; Eum et al., 2006; Araújo & Karasek, 2008; Choobineh et al., 2011; Gomez-Ortiz & Moreno, 2009; Mase et al., 2012; Nehzat et al., 2014) . The confirmatory factorial analysis can improve the construct measurement theory of a research instrument and deepen the analysis when it considers the theoretical framework that presupposes the measure that the instrument will make. According to this technique, the measurement theory previously tested by an exploratory method is used for specifying the number of factors and items that will compose the factorial model (Hair, Black, Babin, Anderson, & Tatham, 2006) . Some studies have already applied this technique to JCQ and have proposed structural changes in this instrument (Niedhammer, 2002; Sale & Kerr, 2002; Santavirta, 2003; Niedhammer et al., 2006; Choi et al., 2008; Phakthongsuk & Apakupakul, 2008; Hökerberg et al., 2010; Griep et al., 2011; Hökerberg et al., 2014) . This study aimed to assess the dimensional structure of the Job Content Questionnaire's (JCQ) main scales in two different work contexts in Brazil.
Methods
This study comprised 3573 workers, from two studies conducted in two different occupational contexts. Study 1 evaluated a random sample of 3084 workers in basic health care and medium complexity from five cities from State of Bahia, Brazil. The sample was stratified according to geographical área, complexity level and professional groups. Data collection occurred in 2011/2012. Study 2 was a census among 489 permanent workers in a petroleum industry in the Sate of Bahia, Brazil, in 2008 (Fonseca, Araújo, Santos, & Amado 2014 .
Research Instrument
Both studies have used the newest version of the Job Content Questionnaire (JCQ 2.0) to evaluate psychosocial job aspects, measured in Likert-type scales that vary from 1 (strongly disagree) to 4 (strongly agree). Each study evaluated different scales, representing different dimensions of the JCQ. Study 1 evaluated the scales: psychological job demands; Decision latitude (worker control upon the own job, including the decision latitude and skill discretion subscales; social support from supervisor and social support from coworkers; physical job demands; job insecurity, and the emotional demands scale. Study 2 evaluated the same scales, except the emotional demands scale.
Data Analysis
Descriptive analysis. Initially, the workers sociodemographic characteristics (sex, age, and schooling) were described. Subsequently, skewness and kurtosis distributions of the items included in the factorial model were measured. Items presenting absolute values of skewness > 3 or kurtosis > 7 were considered as having poor sensitivity (Kline, 1994) .
Exploratory and confirmatory factor analysis. Factors were extracted by using parallel analysis, a reliable method that allows the comparison of the empirical sample eigenvalues with those from a random sample generated by the data processing program (Horn, 1965) . The scree plot (Cattell, 1966) technique was used for confirming the number of factors extracted by factor analysis.
Preliminarly, an exploratory factor analysis of the JCQ dimensional structure was performed, by using geomin oblique type rotation. Factor loadings ≥ 0.30 were assumed as relevant for model structure interpretation [24] . Subsequently, a confirmatory factor analysis (CFA) proceeded, in order to evaluate the factor structure acceptability and possible model modifications, by using the software Mplus 7.1 (Muthén & Muthén, 2012) . CFA used the Weighted Least Squares Mean and Variance Adjusted (WLSMV) estimator. Likert scales structure were analysed by using polychoric correlation matrices.
Three indices evaluated the model goodness of fit. The Root Mean Square Error of Approximation (RMSEA) was considered as a tool for sample size adjustment. Values below 0.06 denote that the model fit is good (Hu & Bentler, 1999) . Other authors (Brown & Cudeck, 1993) (Brown, 2006) .
Internal Consistency
JCQ internal consistency was evaluated by comparing Composite Reliability (CR) and Cronbach's alpha estimates for the questionnaire scales. Composite Reliability was estimated for each factor according to the items factor loadings and respective measurement errors. CR was obtained by dividing the sum of square of factor loadings (λi) in each construct by the sum of the error variance terms for the same construct (δi). Values ≥0.70 denoted satisfactory internal consistency (Hair et al., 2006 (Nunnaly, 1978) .
Criteria for Convergent and Discriminant validity. The indices of composite reliability and average variance extracted (AVE) were taken as criteria to judge the model convergent validity. AVE was evaluated by the average square factor loading. AVE values ≥50 represent adequacy and indicate that at least 50% of the measurement is due to the extracted construct (Hair et al., 2006) . The discriminant validity assessed the multidimensional nature of the instrument by means of the square root of AVE (√AVE), by comparing factors correlations. Discriminant capacity was identified when √AVE value were higher than the correlations values of determined factor with any other factor present in the factorial model (Fornell & Larcker, 1981) .
Ethical Aspects
Studies 1 and 2 have been previously approved by Ethical Boards; the Collective Health Institute of Federal University of Bahia Ethical Board (Process number CAAE 18723813.9.0000.5030) has approved this study.
Results
Among the health workers (study 1), females (69.1%) and the medium schooling level (53.0%) prevailed; among the petroleum industry workers (study 2), males (68.2%) and higher schooling level prevailed (Table 1) . Table 2 presents descriptive statistics for JCQ items distributions. Mean scores varied from 2.26 ("Allows own decisions") to 3.21 ("Treats me with respect") in study 1; and from 2.29 ("Learn new things") to 3.43 (Repetitive Work"), in study 2. In both studies, some items distributions presented low to moderate skewness and kurtosis. In study 1, the items "Lot to say about my job", "No excessive work", "Allows own decisions", and "Requires creative" showed high values of kurtosis. In study 2, the items "People are friendly" and "People support me to do my job" showed the highest values for the same statistics. None of the items presented absolute values of skewness higher than 7 or kurtosis higher than 3, what could hamper JCQ sensitivity. The parallel analysis and the scree plot technique showed similar results: restriction to six factors in study 1, and to five factors in study 2. The items "No excessive work" from study 1 and the item "Conflicting demands" from study 2 had big measurement errors (0.90), but they were kept in the model for the sake of its dimensional structure evaluation.
The "Emotional Demand" scale was assessed in study 1, only. Factorial loadings varied from 0.69 to 0.79, in the items "Suppressing my genuine emotions" and "Work is emotionally demanding", respectively.
The scales "Supervisor Social Support" and "Coworker Social Support" showed outstanding high loading factor items. In study 1, all items of the subscale "Coworker Social Support" had loading values greater than 0.80. However, in the subscale "Supervisor Social Support", the item "Treats me with respect" had loading value of 0.50, only.
In study 2, the item "Treats me with respect" presented loading value of 0.74, and the remaining ones, values above 0.80.
In general, the JCQ dimensions showed good internal consistency in both studies, as revealed by adequate Cronbach's alpha coefficients (Table 4) . However, Cronbach's alpha coefficients below 0.65 were found for the subscale "Authority Decision" in both studies, and for the scale "Psychological Job Demand", in study 1. The Composite Reliability presented good correlation (above 0.70) in most scales and subscales of both studies, particularly in the scales "Emotional Demand" (0.87), "Coworker Social Support" (0.78), and "Skill Discretion"(0.78) in study 1; and "Supervisor Social Support"(0.90) and "Coworker Social Support" (0.85) in study 2. Correlations between factors were independently analysed, in each study (Table 5) .
Among health workers, factors F5 and F6 presented the highest positive correlation (0.58), followed by F1 and F2 (0.52). Relevant negative correlations were observed between factors F3 and F2, F4 and F2, F5 and F3, and F6 and F3 . JCQ scales and subcales had adequate discriminant validity, according to the square root of AVE parameter.
Among petroleum workers, factors F1 and F2 presented the highest correlation (0.91),
followed by F5 and F2 (0.66), and F6 and F5 (0.55) . The Decision Latitude subscales "Sill Discretion" and "Authority Decision" had some restrictions concerning their discriminant validity, because they presented at least one factor with correlation value higher than the √AVE value.
Discussion
The confirmatory factor analysis revealed correspondence between the theoretical conception and the dimensional structure of the model in the two work contexts. The literature reports that, independently of the JCQ version, the scale "Job Psychological Demand", and the subscales "Skill Discretion" and "Decision Authority" that constitute the "Decision Latitude", are distinct (Griep et al., 2011; Hökerberg et al., 2010; Choi et al., 2008) . In spite of the presence of low factorial loadings in some items of "Decision Authority" and "Job Psychological Demand", the structural model was confirmed, with good fit, in both studies. Most scales and subscales presented adequate internal consistency, according to Cronbach's alpha and composite reliability, in both studies. Cronbach's alpha has been frequently used for evaluating the internal consistency of JCQ scales and subscales (Kawakami et al., 1995; Niedhammer, 2002; Sale & Kerr, 2002; Cheng et al., 2003; Gimeno et al., 2004; Li et al., 2004; Edimansyah et al., 2006; Niedhammer et al., 2006; Eum et al., 2006; Araújo & Karasek, 2008; Choi et al., 2008; Phakthongsuk & Apakupakul, 2008; Choobineh et al., 2011; Griep et al., 2011; Mase et al., 2012; Tabatabaee Jabali et al., 2013; Nehzat et al., 2014) . However, the isolate use of Cronbach's alpha has been criticised because it yield underestimate measurements, because of the instrument multidimensional nature, and because it violates the model tau-equivalence (Tavakol & Dennick, 2011; Green & Thompson, 2005) , a condition that assumes that each item measures the same latent trace of the instrument.
The control ("Decision Latitude") dimension, evaluated by the subscales "Skill Discretion" and "Decision Authority", performed distinctly in the two studies, considering the loading factors magnitude of their items. However, the subscales showed positive correlations between them. Other studies have reported moderate correlations (Niedhammer, 2002; Li et al., 2004) . "Decision Authority" showed negative, though low, correlations with "Psychological Job Demand" (studies 1 and 2) and with "Emotional Demand" (study 1). The abitity to decide how to do the own job may acts positively upon the tensions produced by the job strain, helping the workers to find ways and strategies adapted to their capacities in order to give adequate answers to the job demands. The moderating effect of the control dimension upon the negative effects of job demands operates this way (Collins, 2008; Bakker et al., 2010) . Therefore, the findings of negative correlations between these two work dimensions corroborate such hypothesis.
The "Psychological Job Demand" was positively associated to the "Skill Discretion" in both studies. A plausible explanation considers that work contexts with intellectual and polyvalent demands require continuous updating from the workers in order to cope with the activity specific skills (Kawakami et al., 1995) . Another explanation reinforces a positive understanding of the job demands, particularly when associated with the use of resources (workers' abilities and/or organizational context) to obtain career opportunities [20] . From this perspective, demands comprise not only the compliance with the job requirements, but they also learning and achievement of new skills, thereby forging a straight relationship between the work psychological dimensions.
"Repetitive work" presented low factor loading and, for this reason, it was removed from the model. This item has shown irregular performance compared with the other items from the "Skill Discretion" subscale (Niedhammer, 2002; Li et al., 2004; Eum et al., 2006; Hökerberg et al., 2010; Chungkham et al., 2013; Hökerberg et al., 2014) . In several contexts, repetitive work is more directly associated to the perception of job demands than to a component from the autonomy dimension. When the work occurs under tight managerial control, frequently also occurs the definition of rhythms, intense movements and time pressure, implying in repetitiveness and acceleration of activities. All this process makes repetitive work be perceived as a job demand component. Therefore, the perception of this item can arise dubiety when assessing the worker control upon his job (skill discretion).
The "Psychological Job Demand" scale presented an acceptable structure. The item "No excessive work" had low factor loadings among health workers. Among petroleum workers, the item "Conflicting demands" had low factor loading. This item usually presents low discriminant power and poor correlation with the remaining items, suggesting the need of reviewing this scale structure (Niedhammer, 2002; Sale & Kerr, 2002; Li et al., 2004; Araújo & Karasek, 2008) . The discussion about the "Psychological Job Demand" scale has focused on the content multidimensionality and on its psychometric deficiencies (Choi et al., 2008) . Different work contexts may comprise quantitative (excessive demands) and qualitative (intellectual demands) natures. Therefore, this scale irregular performance can be associated to possible correlations between control ("Decision Latitude") subscales, whereas some work contexts do not have fixed routine but high skill and creativity levels (Mase et al., 2012) . In spite of the complexity and the difficulty to evaluate this construct, this study found negative, albeit low, correlations between "psychological job demands" and components of social support and of authority decision. Social support components play important role in the organization and reduction of work burden, and they favour the use of appropriate resources for task execution (Collins, 2008) .
This study advanced in the assessment of the emotional demands scale. This scale presented satisfactory internal consistency, according the two indices measured, and items with high factor loadings that discriminated its dimensional structure well. Moderate, positive correlations were observed between this scale and the scale "Psychological Job Demands" and the subscale "Skill Discretion"; and low, positive correlations with the social support subscales. The correlations observed between emotional demands and psychological job demands are coherent, since demanding occupational contexts involve different requirements and dimensions. An increase in a particular dimension implies in increases in the other ones, usually. The correlations between emotional demands and skill discretion suggest the straight relationships between emotional involvement and aspects like learning new knowledge, creativity, and development and use of special skills, components of the skill discretion subscale. Emotional demands, as reported for psychological job demands, may contribute to the development of new skills and behaviors, providing they are kept in a baseline that do not exceed the worker abilities and the resources available to the execution of the job tasks .
The correlations between emotional demands and the social support subscales, albeit very low, are apparently contradictory, since negative correlations were expected.
However, the detachment of the relationships that prevail within a small group of workers in mutual support to the general job supervision might explain this finding (Bakker et al., 2010) .
In both studies, social support subscales showed strong correlations, presented high factor loadings that contribute to model interpretation, and their items satisfied the internal consistency criteria. Keeping these subscales in the dimensional structure did not affect the model fit criteria, differing from other studies findings (Hökerberg et al., 2010; Chungkham et al., 2013) . As expected, social support subscales showed positive correlations with skill discretion, and decision authority; and negative correlations with psychological job demands, in both studies.
The permanence of the social support dimension and its subscales in the JCQ has been discussed (Sale & Kerr, 2002; Sanne, Torp, Mykletun, & Dahl, 2005; Hökerberg et al., 2010; Chungkham et al., 2013; Hökerberg et al., 2014) , and most authors approved their preservation in the model (Li et al., 2004; Edimansyah et al., 2006; Eum et al., 2006; Niedhammer et al., 2006; Araújo & Karasek, 2008; Phakthongsuk & Apakupakul, 2008; Choobineh et al., 2011; Chungkham et al., 2013; Nehzat et al., 2014) . Psychometric evaluations revealed consistent and coherent measurements for the construct evaluated with these subscales, in both studies. The social support subscales performed differently, probably because of the JCQ several formats. The maintenance of the social support dimension this instrument should be determined by theoretical criteria, or by the research subject (Chungkham et al., 2013) . Factor loadings, average variance extracted (AVE) and composite reliability indicated convergent validity in the two studies. JCQ scales showed acceptable proportion of extracted variance, even when factor loadings and composite reliability were low. This fact demonstrates that the instrument shares the explained variance, and its items consistently represent the latent construct evaluated by its scales and subscales (Hair et al., 2006) .
The JCQ discriminant validity indicator (√AVE) had adequate performance in the two studies, revealing the ability of the instrument scales to remain unmodified by constructs that diverge about the proposed measurement object. Nonetheless, in the petroleum workers study, the control subscales did not show good discriminant capacity of the construct, since the high correlations found among factors denote poor distinction among the subscales. Similar results have been reported by other authors (Sanne et al., 2005; Phakthongsuk & Apakupakul, 2008) , who argued that the heterogeneity of the working populations could have affected the discriminant ability of the control subscales.
The work in the health area has strong influence of the worker autonomy and of coworker social support, while the work in the petroleum industry is highly hierarchical and organized in a well-defined institutional space. In spite of these different occupational contexts, the JCQ showed correspondence with its theoretical framework, and has confirmed the structure of its scales and subscales.
The different sizes of the two workers populations investigated is a limitation of this study. Furthermore, the study 2, proposed as a census, had response rate of 65%, only.
It was difficult to interpret the contribution to the model of the item "repetitive work", included in the "Skill Discretion" subscale. This result indicates the necessity of moving the important item "repetitive work" from the "Skill Discretion" subscale to another scale or subscale of the instrument. The other validity indicators we analysed in this study support the structure proposed by the JCQ for the evaluation of the work subjective characteristics.
Conclusion
The JCQ dimensional structure corresponded to its theoretical framework in the two work contexts analyzed.
